The objective of the study was to compare the physical activity, fatigue and quality of life of patients during breast cancer treatment and to investigate the association between these variables. It was included 122 women in clinical treatment at the Cancer Research Center (CEPON) in Florianópolis, SC. We used a questionnaire with general information, physical activity (IPAQ -short), fatigue (Piper fatigue) and quality of life (EORTC QLQ -C30). One-way ANOVA with Scheffe's post-hoc, Chi-square, and univariate and multiple linear regression (p <0.05) were used. It was observed a greater walking time and total physical activity for the patients in the hormone therapy. In the fatigue, worse scores were presented by the patients in the chemotherapy. In the quality of life, there was a difference in the symptomatic scale, with worse scores on the subscales of nausea and vomiting, pain and loss of appetite for patients on chemotherapy and constipation for radiotherapy. It was identified an association between the increase of the physical activity with the improvement of the physical, social function and symptoms of the fatigue, regardless of the type of treatment or age. Patients in the hormone therapy practiced more physical activity, and those in chemotherapy had worse side effects. It is necessary to encourage physical activity during treatment, since benefits in quality of life and fatigue are evidenced.
INTRODUCTION
Breast cancer represents the most frequent type of neoplasm in women worldwide, and in 2012, 1.7 million cases were diagnosed, representing an incidence of 25%, with an estimated 500.000 deaths (American Cancer Society, 2015) . According to data from the World Health Organization in Brazil, this type of cancer is the major responsible for mortality rates, behind only cardiovascular diseases (Instituto Nacional do Câncer [INCA], 2015) . For the biennium 2016 and 2017, 57.960 new cases of breast cancer are expected in Brazil, with an estimated risk of 56.20 cases per 100.000 women (INCA, 2016) .
Treatment options for breast cancer include surgery, whether combined with chemotherapy, radiation therapy and hormone therapy, which can be performed on neoadjuvant (before surgery) or adjuvant (after surgery) (World influence social and emotional aspects, mainly due to the side effects of their treatment (Bezerra, 2013; Mohammadi, Sulaiman, Koon, Amani, & Hosseini, 2013) .
These side effects can sometimes be minimized through healthy living habits such as a balanced diet and the practice of physical activity (Macedo et al., 2011) . Since physical activity after treatment improves cardiorespiratory capacity and cardiovascular function, as well as body composition (increased muscle mass and loss of fat mass), immune function, strength and flexibility, body image, self-esteem, and mood ; can also reduce the number and severity of its side effects such as nausea, fatigue, pain, stress, depression and anxiety (Buffart, 2012; Galvão, Hayes, Newton, & Spence, 2009 ). Thus, the main objective of rehabilitation programs for women diagnosed with breast cancer is to improve their quality of life, with body weight control, in a correct and healthy body composition, increasing cardiorespiratory function, muscular strength and endurance, preserving the neuromuscular integrity, and with this, diminishing the perception and fatigue (Galanti, Klika, & Stefani, 2017) .
Cancer has become a major public health concern. (Andrade & Duarte, 2003) , and the development of treatments; for which early detection made it possible to increase emphasis on quality of life and a greater range of survival (Anjos, 2002) . In relation to the studies that investigate the physical activity in breast cancer, most of them focus on patients during the posttreatment period (Boing et al., 2016) . Therefore, it is essential to verify the practice of physical activity during clinical treatment, seeking to minimize and prevent its negative effects, as well as, investigate the quality of life and fatigue and their behavior in the different treatments. Thus, the objective of the present study was to compare the physical activity, fatigue and quality of life of patients during chemotherapy, radiotherapy and hormone therapy for breast cancer, as well as to investigate the association between these variables. 
METHOD

Participants
The study included 122 women diagnosed with breast cancer who were in adjuvant treatment at the Oncology Research Center (CEPON), being 46 in chemotherapy, 24 in radiotherapy and 42 in hormone therapy. The sample size was calculated using the software G*Power 3.1.9.2 (Faul, Erdfelder, Lang, & Buchner, 2007) , to which the following criteria were considered: significance level of 5%, test power of 95% and effect size of 0.30; Thus, 111 subjects were suggested for this study. The inclusion criteria established for the study were: age range from 40 to 80 years; at any stage of adjuvant clinical treatment, namely chemotherapy, radiotherapy or hormone therapy. Those with breast cancer stage IV were excluded.
Measures
The questionnaire for the individual interview was initially composed of the block of demographic and clinical information, followed by the block of physical activity, fatigue and quality of life. Demographic information was characterized by age, marital status and economic class, and clinical status, weight status, comorbidities associated with cancer, surgery and physical therapy. All this information was selfreported by the patients. The economic level was obtained by the IBGE criterion (2010), which stratifies in economic strata A, B, C, D and E, based on the number of minimum wages (R$724.00 -2014) in monthly family income. In the analyzes of the present study, it was adhered to the categories: medium or high economic level (A, B and C); and low economic level (D and E). The weight status was obtained by calculating the Body Mass Index (BMI), and categorized according to the WHO (2004) : leanness (BMI <18.5); eutrophy ); overweight (IMC 25.0-29.9); pre-obesity and obesity (BMI≥30.0). For the statistical analyzes of this study, the categories in normal weight (leanness and eutrophy) and overweight (overweight, preobesity and obesity) were used.
Physical activity was investigated by International Physical Activity Questionnaire -IPAQ short version (Pardini et al., 1997) . The Brazilian reproducibility was made by Matsudo et al. (2001) and showed significant and high Spearman correlation (rho=0.69 -0.71: p<0.01), as validity of 0.75 in comparison with the Computer Science & Aplications (CSA). This questionnaire contains six items that aim to investigate the number of times the subject has practiced at least 10 continuous minutes of walking, moderate and vigorous physical activity in the last week, in various engagements, namely, work, domestic, leisure, recreational and sporty.
Fatigue was investigated using the Piper Fatigue Scale (PFS), validated for patients after breast cancer diagnosis (Piper et al., 1998) , with a Cronbach alpha of 0.97. The Brazilian validation in cancer patients showed a Cronbach alpha of 0.84 to 0.94 for the whole scale (Mota, Pimenta, & Piper, 2009) . With 22 items distributed in three dimensions: behavioural (items 2 to 7) with relation to the funciontal capacity, including personal issues, social activities and sexual relationship; affective (items 8 to 12) which seeks to find the meaning attributed to fatigue; sensory/psychological (items 13 to 23) which identifies components of self-perception, emotional and cognitive in the presence of fatigue. Each item is scored in a numeral scale (0 to 10). Domain scores and total scores range from 0 to 10 and are obtained by summing the score of each item and dividing it by the number of items in each domain, or by 22, when calculating the total score. The near to 10, the greater the level of patient fatigue.
To determine the quality of life of the patients, the questionnaire European Organization for Research and Treatment of Cancer Quality of Life Questionnaire C30 -EORTC QLQ -C30 (Aaronson et al., 1993) was choosen. It has validation in Brazil by Michels, Latorre, e Maciel (2013) , with Cronbach alpha of 0.72 to the global health scale, 0.86 to the functional scale and 0.81 to the symptomatic scale. Contain 30 items which evaluate the quality of life of cancer patients in the 4 past weeks, and divide in three scales: Global health scale, Functional scale with the subscales of: physical, functional, emotional, social and cognitive, and Symptomatic scale with the subscales: fatigue, pain and nausea / vomiting, dyspnea, insomnia, loss of appetite, constipation, diarrhea and financial difficulties. The answers are presented in the form of Likert scale according to the classification: 1 -no, 2 -little, 3 -moderately and 4 -very.
The only exceptions apply to the global health scale. This is composed of two questions that ask the patient to rate both their health and their quality of life in the last week, in a grade of 1 to 7. In this case, 1 would be a poor quality of life and 7 a good quality of life. Scores range from 0 to 100, and it is determined that for the functional and overall health scales, the nearest 100 is indicative of a better quality of life. Differently, for the symptomatic scale, the closest value of 100 is indicative of a worse quality of life, since it determines a greater presence of symptoms.
Procedures
All participants were invited to voluntarily participate and written informed consent was obtained from all individual participants included in the study. The data collection was performed using a structured questionnaire that was provided to participants in individual interviews by three female trained researchers, and the mean time of the interviews was approximately 30 minutes. Contacts with the patients were made inside the Research Center in the following wards:
chemotherapy, radiotherapy, physiotherapy, and in the waiting room of the doctor's offices and exam rooms.
Statistical analysis
Descriptive analysis was performed by mean and standard deviation, for quantitative variables, and absolute and relative frequency for qualitative variables. To evaluate the difference between the means by type of adjuvant treatment, the ANOVA test and the comparison by the Scheffe test were performed. For the qualitative variables, the difference was analyzed by the Chi-square test and the difference by the Z test. The association between physical activity, fatigue and health-related quality of life was assessed by univariate linear regression and the adjustment by age and type of treatment, by multiple linear regression. For all analyzes, p <0.05 was considered statistically significant. Statistical package SPSS 23.0 was used. 
RESULTS
The mean age was 55 years (± 9.1 years), the majority lived with a partner (54.1%), low economic level (83.6%), overweight (72.7%) and had undergone radical mastectomy surgery (57.4%). Differences were found only in the demographic and clinical variables in relation to the practice of previous physiotherapy, and a higher frequency was observed among those submitted to hormone therapy (p = 0.001) ( Table 1) .
The comparison between the physical activity, fatigue and quality of life scores according to the adjuvant treatment is presented in Table 2 . Regarding physical activity, it was observed a higher walking score (p = 0.018) and total physical activity (p = 0.009) for those patients who were being treated with hormone therapy. When assessing fatigue, for all domains analyzed, higher scores were demonstrated for those patients undergoing chemotherapy (p = 0.007). Considering the quality of life related to health, no difference was observed in the functional scales. On the symptomatic scale, the worst score was observed for those on chemotherapy, followed by hormone therapy and radiotherapy (p = 0.002). For nausea and vomiting, worse scores were obtained by patients undergoing chemotherapy, radiotherapy and hormone therapy, respectively (p = 0.005). Pain (p = 0.041) and loss of appetite (p = 0.033) were worse for those on chemotherapy. Radiotherapy patients presented worse constipation score (p = 0.010). Table 3 shows the association between total physical activity with fatigue and health-related quality of life. There was no association between physical activity and fatigue scores. Regarding
Breast cancer treatment and physical activity | 63 quality of life, after adjustment for age and type of treatment, was found an increase of 0.5 points in the physical function score (p = 0.009) and 0.3 points in the social function (p = 0.028). For the symptomatic scale, with each one-minute increase in the level of physical activity, a reduction of 0.35 in the fatigue score was observed (p = 0.008). test; *** Higher score represents better score; **** Higher score represents worse score; min/day = minutes per day; PA = Physical activity; CT = Chemotherapy; RT = Radiotherapy; HMT = Hormone Therapy. 
DISCUSSION
This study aimed to compare the physical activity, fatigue and quality of life of patients during chemotherapy, radiotherapy and hormone therapy for breast cancer, as well as to investigate the association between these variables. The results showed that, in the comparison between the types of treatment, the patients in the hormone therapy presented a higher walking time and total physical activity. In the quality of life, only the symptomatic scale showed a difference between the types of treatment, and the worst scores were observed in patients on chemotherapy. For fatigue, a worse score was identified among radiotherapy patients. Regarding the association between variables (physical activity, fatigue and quality of life), the increase in physical activity was associated with a better quality of life in social function, physical function and fatigue in these patients, regardless of the type of treatment or age.
It is known that physical activity is beneficial for breast cancer patients both before and after diagnosis, decreasing cancer-specific mortality, as well as, for all causes (Zhong et al., 2014) . The results of the present study indicated that the patients in hormone therapy are the ones that practice more physical activity, with greater walking times and total physical activity, when compared to those who were in chemotherapy and radiotherapy. The hormone therapy is a type of treatment aimed only to patients who present the hormone receptor positive, and this category of treatment lasts on average five years (Christinat, Lascio, & Pagani, 2013) . Currently, patients are in a period of return to their routine activities, unlike what happens during the period of chemotherapy and radiotherapy, in which they move away from their professional and leisure activities (Martins et al., 2009 ) possibly due to the side effects of these types of treatment.
The period of clinical treatment may be a factor that alters the level of moderate to vigorous physical activity practice in patients with breast cancer (Kwan et al., 2012) . The patients undergoing hormone therapy are the
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ones who are most in treatment in the physiotherapy in this study. This may help in encouraging the practice of physical activity, since physical therapy can minimize the side effects of hormone therapy such as arthralgia and pain (Nyrop, et al. 2017 ) making these patients feel safer for the practice of physical activity.
Patients undergoing chemotherapy and radiotherapy had similar means of physical activity, and were significantly different from patients in hormone therapy. The same occurred in the study of Tonosaki and Ishkawa (2014) , during the chemotherapy treatment. Even one year after treatment chemotherapy promotes a decrease in the level of physical activity when compared to other types of treatments (Hong et al., 2007; Lahart, Metsios, Nevill, & Camicheal, 2014) . The same is observed in patients that were undergoing radiotherapy (Charlier et al., 2012) , which can be probably due to the side effects of these two types of treatment.
Chemotherapy is also associated with increased sedentary behavior by patients (Kwan et al., 2012) , due to specific symptoms, especially fatigue, and in some cases, the longer the sedentary time, the greater the severity of fatigue (Almeida, Guerra, & Filgueiras, 2011; MansanoSchlosser & Ceolim, 2014; Phillips, 2016) . During radiotherapy, a decrease in inspiratory capacity and vital capacity may occur, interfering with lung volume and respiratory muscle strength, affecting the patient's lung function (Schettino, Jotta, & Cassali, 2010) , which may hamper the practice of physical activity during this period, justifying in the present study, the lower time practice of physical activity for these patients in chemotherapy and radiotherapy.
Regarding the quality of life in the comparison between the types of treatment, no difference was found in the functional scale, as well as in the global health scale. The mean scores on these scales were similar, and one of the possibilities for this finding is that the whole period of adjuvant treatment can influence the functional scale, since the patients has emotional, cognitive and social issues and it can be not only influenced by one type of clinical treatment or another. Another factor that can influence the scales and differentiate them is the type of surgery, if it was radical or conservative (Sun et al., 2014; Veiga et al., 2010) , however, this factor did not present a significant difference between the treatment types of the present study.
On the symptomatic scale, patients on chemotherapy had worse scores on the subscale's nausea and vomiting, pain and loss of appetite. The adverse effects of chemotherapy are divided into two groups: acute, which begin minutes after the administration of the antineoplastic agents and persist for a few days, and late, appearing weeks or months after their infusion (Roque & Forones, 2006) . These collateral effects produced by the treatments leave lasting sequelae, compromising several biological systems (Battaglini, Bottaro, Campbell, Novaes, & Simão, 2004) , affecting in general the quality of life of these patients. Like the results of the present study, Neris, Magnabosco, Amaral, Ribeiro and dos Anjos, (2016) , who accompanied patients during chemotherapy, also pointed out an increase in the presence and intensity of pain during the chemotherapy treatment. Most of these patients suffer from post-treatment symptoms such as nausea, vomiting, insomnia, pain, loss of appetite and fatigue (Adamsen et al., 2009) , as well as those reported by the present study. It is important to emphasize that patients undergoing chemotherapy were also the ones that had lower time of physical activity, which may be influenced by these issues of side effects, evidenced by the worse scores in the symptomatic scale of quality of life.
When the constipation subscale was observed, the worst scores were for the patients who were in the treatment of radiotherapy, since these women take high doses of opioids that lead to intestinal constipation and can generate physical and psychological discomforts, affecting their entire quality of life (Mercadante, Ferrera, & Casuccio, 2017) , justifying the findings of the present study.
Patients on chemotherapy also reported greater presence of fatigue. Fatigue is one of the most frequent manifestations being present in 75% to 95% of cases in cancer patients undergoing treatment with chemotherapy (Almeida et al., 2011 , Mansano-Schlosser & Ceolim, 2014 . The relationship between chemotherapy and fatigue was cited in the study by Machado and Sawada (2008) , in which increased fatigue was associated with chemotherapeutic treatment, as well as in the study by Mansano-Schlosser and Ceolim (2014) , showing consequences in the daily life activities due to fatigue during chemotherapy treatment, corroborating the results of the present study, in which the patients in the chemotherapy reported greater perception of fatigue.
When investigating the association between physical activity, quality of life and fatigue, after adjusting for age and type of treatment, it was found that increase the daily time of physical activity is associated with an improvement in the physical function and social function of the quality of life. Some studies also reveal a relationship between the practice of physical activity with better quality of life and the physiological effects and social function in patients with breast cancer (Hong et al., 2007; Smith et al., 2009; Seixas, Kessler, & Frison, 2010; Neto, Moreira, Resende, & Ferreira, 2012; Mohammadi et al., 2013; Mason et al., 2013; Grabenbauer, Gradenbauer, Lengenfelder, Gradenbauer, e Distel, 2016; Steindorf et al. 2014; Leach et al., 2016) .
For the symptomatic scale, in the same way, the daily time increase in physical activity was related to the reduction in the presence of fatigue. This fact is due to the reduction of the side-effects of the treatment promoted by the practice of physical activity (Hong et al., 2007) . Similarly, the study by Phillips and Mcauley (2013) , pointed out a relation between the practice of physical activity and the improvement of the symptoms of fatigue. Still, according to the study by Alfano, Ginsburg, and Kingery (2007) , patients who remained active after 39 months of diagnosis had lower levels of fatigue and body pain, as well as improved functional capacity. Basen-Engquist, Hughes, Perkins, Shinn, and Taylor (2008) also observed improvement in functional capacity and lower levels of fatigue associated with physical activity. In the same way, the results of the present study evidenced such findings, thus, physical activity can be approached as a support to face cancer treatment and minimize its deleterious effects.
In view of the results obtained by the present study, it is understood that the practice of physical activity, even during clinical treatment, can be a determining factor for improving the quality of life and reducing fatigue in this period, minimizing the adverse effects from chemotherapy, radiotherapy and hormone therapy. In addition, the benefits obtained by the practice of physical activity during the treatment can last even after this phase; this highlights the importance of stimulating and providing the practice of physical activity during the treatment for breast cancer patients as a factor driving the improvement of health and coping with the disease. The recommendations for regular practice are at least 150 minutes of moderate physical activity per week or 75 minutes for vigorous intensity activities and suggests resistance training twice a week to improve physical health (Schmitz et al., 2010) . Health professionals working in the oncology area should encourage the practice of physical activity for these patients, regardless of the type of treatment or age.
The present study showed some limitations, among them, the sample size, the cross-sectional design and the fact that the clinical information was collected through self-report. However, these limitations do not totally affect the internal validity of the study, since it was possible to observe statistically significant differences between the treatment groups and measures of bias control were introduced, both in planning, data collection and analysis. All the information was collected by qualified and trained professionals for this purpose and through instruments validated for this population. In the analysis, measures of control of possible confounding variables were used.
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Regarding the comparisons of physical activity during clinical treatment, it can be observed that the patients in the hormone therapy are those who presented the most time of practice, followed by the patients in the radiotherapy and chemotherapy. In the quality of life, on the symptomatic scale, the patients in the chemotherapy presented worse scores, as well as in the fatigue. It is understood that the period of chemotherapy, has presented significant side effects that imply in consequences in the quality of life and physical activity of these patients.
Associations were identified between the daily time increase in the practice of physical activity and the improvement in the patients' quality of life, regardless of the type of treatment and age. The need for intervention projects that incorporate the practice of physical activity during the treatment period is highlighted, since it is the period of greatest side effects. And given the positive results of physical activity, health professionals working with this population should be attentive to the needs and new possibilities of intervention, so that the patients have a better and faster recovery.
